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Missouri River Mainstem
Reservoir System

Congressionally Authorized
. Project Purposes

Dakota Flood Control

Fort Peck

CEISEN Navigation
Montana : Hydropower
Sout . -
Dakota Irrlgatlon
Oahe ' Big Bend Recreation
Wyoming Fort Randall Water Supply
_ : Water Quality
cavins POt} lowa Fish and Wildlife

(Including endangered species)

Nebraska

Colorado

Kansas

Bank Stabilization and Navigation Project ®

Sioux City, IA — St. Louis, MO BuyILDING STRONG,
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Storage Capacity of Corps Reservoirs
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(Exclusive)

Fort
Peck

(Annual)

Project

Fort Peck
Garrison
Oahe

Big Bend
Fort Randall
Gavins Point

Flood Control Storage

The shapes are to scale and represent
the relative size of the total flood
control storage (annual + exclusive)
at the six mainstem projects.

N\

(Exclusive)
(Exclusive)
Garrison
\ Oahe
(Annual)
(Annual)
Total Flood % of Total
Control Storage Flood
(ac-ft) Storage
3,675,000 22.6
5,711,000 35.1
4,303,000 26.5
177,000 1.1
2,294,000 14.1
108,000 0.7
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Missouri River Mainstem System

Storage Zones and Allocations

1 September 2011 0 p s

\ EXCIUSive FlOOd Control 6 % Previous Historic max - 1975

Annual Flood Control &
Multiple US€ 16% Current = 57.0 MAF

2011 Minimum = 56.8 MAF
28 January 2011

Carryover
MUltlple Use 53% Historic min - 2007

System storage peaked at
72.8 MAF on 1 July 2011

Permanent
Pool 25%

—————— 2011 Minimum
2011 Current

38:01==

Storage
In MAF

i ek

— 68.4

— 56.8

—17.9




Runoff Components

Plains Snowpack Mountain Snowpack Rainfall
and Rainfall and Rainfall
March and April May, June and July March through October

2011 Forecast* = 60.8 MAF
Highest runoff since 1898
Previous Record was 49.0 MAF in 1997

* December 1 Forecast 6
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Missouri River Mainstem System
Annual Runoff above Sioux City, |IA

Million Acre-Feet
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Missouri River Mainstem Reservoir System

Top of Exclusive FC Zone

Top of Annual FC and MultipleUse Zone
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Plains Snowpack
25 February 2011

o
Rapid City

Morth Platte 2
o h

o
Grand Islan
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i 1 to 2
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Elevation in fest

(Mot estimated)
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2010 — 2011 Mountain Snowpack

Fort Peck to Garrison

Above Fort Peck

3ny-T10
- IN(-TO

unf-T0

AeN-TO
1dy-T0
1eN-TO
924-10
uer-10

290-T0
i AON-TO

O < N O 0 O < &N O 0 O < N O
AN &N AN AN A e

Sayoul ul ‘qusjeAinb3 Jsrep\ Mous

Mar 1: 107% of normal

- 3NV-T0
- IN(-TO
unfr-To
AeIN-TO
1dy-10
1e|N-TO
q24-10
uer-10
290-T0
N AON-TO

O < N O 0 O < &N O 0 O < N O
AN &N AN AN A A

Sayoul ul quaeAinb3 Jayep\ MouS

Mar 1: 110% of normal

===30-Yr Average

Bm2010-2011

B2010-2011 ===30-Yr Average




Snow Water Equivalent, in inches
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Above Fort Peck

2010 — 2011 Mountain Snowpack

Fort Peck to Garrison

26
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Apr 1: 116% of normal n 22 Apr 1: 112% of normal
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Snow Water Equivalent, in inches
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2010 — 2011 Mountain Snowpack

Above Fort Peck

May 1: 141% of
normal Apr 15 peak
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Fort Peck to Garrison

May 1: 136% of

| normal Apr 15 peak
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2010 — 2011 Mountain Snowpack

Fort Peck to Garrison

Above Fort Peck
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May 2011 Precipitation (inches)

Missouri Basin RFC Pleasant Hill,. MO: May, 2011 Monthly Observed Precipitation
Valid at 65172011 1200 UTC- Created 652711 17:40 UTC

1872 Y i{ :
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Missouri River Runoff above Sioux City
2011 Actual/Forecasted versus Normal

Million Acre-Feet 260 % Average Annual Runoff = 24.8 MAF

Year-to-Date Runoff = 59.8 MAF
Forecast Annual Runoff = 60.8 MAF

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
B Normal N 2011 Actual/Forecasted

16




2011 Mainstem System Regulation

= Full flood control capacity (16.3 MAF) of the system was
available as the 2011 runoff season began

Calendar Year Runoff Forecasts

Forecast Date

Annual Runoff Volume
Million acre feet

Gavins Point Release
Cubic feet / second

Apr 1l
May 1
Jun 1
Jul 1
Sept 1
Oct 1

* Peak release

33.8
44.0
54.6
S57.7
61.0
60.4

39,000 — 45,000
57,500
150,000 *
160,000 *
90,000 - 40,000
40,000

®
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2011 Mainstem System Runoff

114 years of monthly records (1898-2011)
1.June 2011 (13.8 MAF)
2. April 1952 (13.2 MAF)
3. May 2011 (10.5 MAF)
4. June 1909 (10.3 MAF)
5. July 2011 (10.0 MAF)

2011 May-Jun-Jul runoff of 34.3 MAF exceeded ANNUAL
runoff from 102 of 113 years.

2011 Mar-Jul runoff (48.7 MAF) exceeded the reservoir
system design flood (40.0 MAF in Mar-Jul 1881)

®
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2011 Missouri River — Unregulated and
Regulated Peak Flows

Missouri Unregulated Peak Regulated Crest Stage / Flow
River at Inflow Reductions

Date Flow Stage* Date Flow** Stage Stage Flow
kcfs feet kcfs feet Reduction Reduction
feet kcfs
Bismarck, ND 03-Jun 261 24.5 26-Jun 160 19.3 5.2 101
Sioux City, 1A 30-Jun 285 38.5 20-Jul 192 35.3 3.2 93
Omaha, NE 01-Jul 321 40.0 02-Jul 217 36.2 3.8 104
St. Joseph, MO 04-Jul 361 33.5 28-Jun 276 29.9 3.6 85

®

* Unregulated stage values are based on current USGS flow rating curves. 19 BUILDING STRONG
** Regulated flows will be verified with the final USGS flow determination. &




Levee Damage & Rehabillitation

-

Levee damage caused by erosion, seepage, |
overtopping and breaching

PL 84-99 Rehabilitation and Inspection
Program

Avallable funding will be key

Rehab will take a significant amount of time
and not likely that all levees will be repaired
by the Spring flood season.

20
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Missouri River Basin
Mountain Snowpack Water Content

Total above Fort Peck

Inches of Water Equivalent

/ \\

11 72% of Tormal \
/ \
/ \

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

s Current  ===30-Year Historic Ave {(1971-2000)

Sep

20
18
16
14
12
10

2011-2012

Total Fort Peck to Garrison

Inches of Water Equivalent

P

11 95% of normal \\

F 4

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

B Current ==30-Year Historic Ave (1971-2000)

The Missour1 River Basin mountain snowpack normally peaks near April 15. Normally, 32 percent
of the peak accumulation has occurred by December 15. On December 12, the mountain snowpack
in the "Total above Fort Peck" reach 1s currently 72 percent of normal and the "Total Fort Peck to

Garrison' reach is currently 95 percent of normal.

December 12, 2011

Provisional data. Subject to revision.

Sep




South Platte Basin Mountain Snowpack

South Platte
24

224

201 O

91% of normal

SHOW Water Equivalent (inches)

Note: SNOTELSs located above Tri-Lakes are
2+ 75% of 30 year average » O

I I I I I I I I
0 -0CT-2011 2011 -Mov 2011 -DEC 20012-JaM  2012-FEE  2012-MAR  2012-AFR  2012-MaAY  2012-JUN

-l 5WE Current [0 SWE W~ 2011 @ Computed 30-Year 2v0G

Created on 13 -Dec-2011 at 12:57:08 & 5T ®
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North Platte Basin Mountain Snowpack

Upper Morth Platte
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Plains Snow Water Equivalent (com

parison)

December 14, 2010

Inches of water

Casper

Riyerton
@ O
Created 2010 Dec 15, 06:16 Z

m e’ equivalent
= 30
Malta ! Rugby 20 to 30
o glasagw Williston Mgot o Devils Lake 18 to 20
° o £ Grand Ferks 16 to 18
Bemidji 14 to 16
ke 12 to 14
Dick{i;son Hie e Jamestgwn Fargo 130 :: :g
Mi|eé City 6 to 8
4 to 6
Billings Lemman 2 to 4
< Mcbgdge Aberdeen 1 to 2
o trace to 1
= heridan Watertoown .
- [ ] Mot Estimated
Gillette Pierre
z o Rapid|City Elevation in feet
o
Mitchell
Ige Sioux Falls = 13124

8203 to 13124
32281 te 2203
2 to 3281
< 2

Spencer

December 2010 Notes

*2-4 Inches: Central North Dakota
*1-2 Inches: Eastern MT & ND
*Trace-1": Almost all upper basin

An extensive plains snowpack

December 14, 2011

Inches of water

m equivalent
—
= 30
Malta : Riigby 20 to 30
& Slasgow Willisten Ll Devils|late 18 to 20
o fad Grand Forks, 16 to 18
B midji 14 to 16
[s 12 to 14
Dickinson B e Jamestgwn Fango 10 to 12
o 8 to 10
Milea city, 6 to 8
4 to 6
L
Billings ot 2 to 4
o Mcbgdge Aberdeen 1 to 2
o trace to 1
= heridan: Wategom .
F - [ ] Mot Estimated
= Gillette Rienne
o Rapid City Elevation in feet
o
Mitchell
o Siolx Falls = 13124
; e 8203 to 13124
Rivert Spencer, 3281 to 8203
@ on Casper 3 te 3281
o = 3
Created 2011 Dec-14, 14:53 I

December 2011 Notes

*2-4 Inches: None
*1-2 Inches: None
*Trace-1": Eastern MT & patchy

Very limited plains snowpack

®
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CPC 3-

Month Temperature Outlooks

(17 November 2011)
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Percent of Normal Precipitation (comparison)

2011 Notes
*Mountain snowstorms
(Wyoming-Colorado area)
(November 15t-2"d and 30t)
sLocalized northeastern MT
*Very moist far lower basin
*Elsewhere VERY dry...

2011 Notes

*Nov. 30t — northern MT
*Mountain snowstorms

(Wyoming-Colorado area)

(December 15t-2nd)
sLower basin showers
(December 3@ and 14t)

*VERY dry eastern Dakotas

2 1/30/2011-12/14/2011 ;

. ———— Rt o A

Missouri River Basin Notes
sLocalized mountain snow (far upper basin)
*More rain showers (far lower basin)

*VERY dry (and relatively mild) elsewhere...

GFS Computer Model QPF (inches)

12/14/2011-12/30/2011 BUILDING STRONG@




Soil Moisture Anomaly (comparison)

Calculated Soil Moisture Anomaly [mm) Calculated Soil Meisture Anomaly [mm)
DEC, 2010 JUN, 2011
0N Sl § W U N & [ T
» !:,. " ;__Jr i i ﬁ
| ! :m | M T o
2 BN (e R
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. Tq }E A
o s S
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350 Y ’F_IZ"“:I 1€ ; e 3
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1200 10w o
I |
—160—-140—-120—100 —30 —B0 —40 —20 20 40 63 @0 100 120 140 B0 —160—-140—-120—100 —30 —B0 —40 —20 20 40 63 @0 100 120 140 B0
1 Year ago Calculated SogElé!ol;a;urguﬂomuly (mm) 6 Months ago
r

Much Drier Basin-Wide
Year-to-Year

And (especially) ET " o =
Since Summer 2011 ——  p—— m

—1E0—-140—-120—100 —30 —&0 —40 -20 20 40 EB) S0 100 120 140 18D ®

Most recent... BUILDING STRONG®




U.S. Drought Monitor (comparison)
U.S. Drought Monitor Pecember,14, 2010 U.S. Drought Monitor

June 14, 2011

Valid & a.m. EDT

l, O
ho)
AH(}ED
’ i :
Intensity: Drought impact Types: intensity: Drought impact Types:
] DO Abnormally Dry r~ Delineates dominant impacts [_] DO Abnormally Dry r~ Delineates dominant impacts o8 .
[ D1 Drought - Moderate A = Agricultural (crops, pastures, [ D1 Drought - Moderate A = Agricultural (crops, pastures,
I bz Drought - Severe grasslands) D [l D2 Drought - Severe grasslands) D
I D3 Drought - Extreme H = Hydrological (water)

I D3 Drought - Extreme H = Hydrological (water)

I 04 Crought - Exceptional uSDA ﬁ = w I 04 Crought - Exceptional l_J_SDA E 23,\\ @ .
The Drought Monitor facuses on broad-scale conditions. A\ sy V The Drought Monitor focuses on broad-scale conditions. A\ 53] u
Local conditions may vary. See accompanying text summary Local conditions may vary. See accompanying text summary
for forecast statements. Released Thursday, December 16, 2010 for forecast statements. Released Thursday, June 16, 2011
http:/idrought.unl.edu/dm Author: David Miskus, NOAA/NWS/NCEP/CPC http:/idrought.unl.edu/dm Author: Brian Fuchs, National Drought Mitigation Center
1 Year ago U S D ht M 't December 6, 2011 6 Months ago ‘
| 1vearago .S. Drought Monitor Pecembers, g

Drought Conditions have
developed across parts of
eastern Nebraska and
northwestern lowa
since Summer 2011

intensity: Crought impact Types:
[] DO Abnormally Dry

r~' Defineates dominant impacts
it -
[] D1 Drought goderale 5 = Shon-Term, typically <6 months D
g gg g:sug:: - E:t\::e (e.g. agriculture, grasslands)
ught -
L = Long-Term, typically >6 months
M D4 Drought - Exceptional {e-g. hydrology, ecology)

USDA B} AN
The Drought Manitor focuses on broad-scale conditions. o i ']"H u
Local conditions may vary. See accompanying text ¥
for forecast statements.

Released Thursday, December 8, 2011 ®
http://droughtmonitor.unl.edu Author: David Miskus, NOAA/NWS/NCEP/CPC
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2011 Mainstem System Regulation
(The Way Ahead)

Post Flood Assessment
» Water Management Review (Internal / External)
» Flood Fight Review
» Infrastructure Damage Assessments
» Basin Impact Assessments

Missouri River Flood Task Force
Technical Analysis of 2011 Event

All 16.3 MAF will be available (and possibly more) at
start of 2012 runoff season.

Flexible — Aggressive - Communication

2012 Annual Operating Plan (AOP — Released in earl
January) @

31 BUILDING STRONGg,




Questions
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